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Ceramic Beads from the Cloud Hammond Site (41SM244), 
Smith County, Texas
Mark Walters and Timothy K. Perttula
In Volume 85/2014 of the Bulletin of the Texas Archeological Society Jeffery S. Girard, in a very 
interesting and informative article, “The James Pace Site (16DS268) and Early Caddo Developments Along 
the Upper Sabine River,” describes a barrel–shaped ceramic bead from test units east of Mound A (Girard 
2014:73 and Figure 9j). Three other ceramic beads were reported from the same site from 1967 excavations 
(Jensen 1968:34 and Figure 8m). Girard (2014:73) reported that other examples of ceramic beads, to his 
knowledge, were unknown in the Caddo area.
During investigations at the Cloud Hammond site (41SM244) during the 1960s, J. A. Walters recovered 
Caddo ceramics, two clay beads, Perdiz arrow points, and two Gary dart points. The site is located in northern 
Smith County, Texas, about 400 m east of the Middle Caddo period Jamestown Mound site (41SM54) 
(Perttula 2007).  
Of the artifacts reported to have been recovered from the site, only one clay bead (Figure 1) was available 
for study. No record survives of the extent of investigations at the Cloud Hammond site or if any cultural 
features such as burials were found during the 1960s work.
The beads were barrel–shaped, ?attened on both ends. The dimensions for the one available bead are: 
length is 3.0 cm and maximum width is 1.25 cm. The bead has a 2.0 mm diameter hole. The surviving 
bead has grog/bone temper, a smooth exterior (that could have been burnished at one time as evidenced by 
Figure 1. Clay bead from the Cloud Hammond site (41SM244).
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patches of luster) and is light grayish–brown in color. There is no evidence of a red slip; the ceramic bead 
from the James Pace site may have had a red slip (Girard 2014:73).
SUMMARY
Two ceramic beads were recovered from the Cloud Hammond site (41SM244) in northern Smith County, 
Texas, during 1960s work by J. A. Walters. These beads are very similar to the beads reported from the James 
Pace site (16DS268). The James Pace site is an Early Caddo site that was occupied from ca. A.D. 800–1050 
(Girard 2014).  The Cloud Hammond site has not been radiocarbon–dated but the presence of Perdiz arrow 
points suggests it may have been occupied during the Middle Caddo period (ca. A.D. 1200–1400). Thus, 
ceramic beads cannot be considered diagnostic of the Formative or Early Caddo periods. 
In fact, delving further into the East Texas archaeological literature indicates that ceramic beads have 
been found at two Late Caddo period Titus phase sites dating after ca. A.D. 1550 in the upper Sulphur 
River basin: two beads (15.5–16.5 mm in diameter) at the Tuinier Farm (41HP237) site and three ceramic 
beads (14–19 mm in length and 10–14 mm in width) at the Anglin (41HP240) sites in the upper Sulphur 
River basin (Perttula 2009:Figures 41b, 42a–b, and 43b). Furthermore, three other ceramic bead fragments 
(estimated at 16–20 mm in length and 12.5–18 mm in diameter) have been reported from ca. A.D. 1430–
1550 Titus phase contexts at the Rookery Ridge site (41UR133) in the Little Cypress Creek basin (Parsons 
2015:Figure 9.52e).
It may be culturally signi?cant that these Caddo sites are in the upper parts of the Sabine River, Sulphur 
River, and Big Cypress Creek basins, and to date, none have been reported elsewhere in the Caddo area. 
Although beads of marine shell and copper have been found as burial goods on Caddo sites, ceramic beads 
have not.
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Bison Remains and Tools on East Texas and Northwest  
Louisiana Caddo Sites
Timothy K. Perttula
INTRODUCTION
The occurrence of bison bone remains on East Texas and Northwest Louisiana Caddo sites is relatively 
rare in archaeological contexts, either as food refuse, tools, or ornaments. This article discusses the bison 
remains found on 26 ancestral Caddo sites in this region. The distribution of bison remains both temporally 
and spatially across the region provides evidence that bison herds were episodically present in grassland 
habitats that could be reached by pre–horse Caddo peoples. They also provide direct evidence that certain 
Caddo communities procured bison at different speci?c times, most notably after ca. A.D. 1430/1450. Also 
important is the paleoenvironmental conditions in the archaeological data that may be indicated by the 
presence of bison hunted by Caddo peoples, particularly those periods amendable to bison, who favored 
grassland forage. Isotope–based (Carbon and Nitrogen) reconstructions by Lohse et al. (2014b:21–23) 
suggest bison herds in Central Texas were present during colder periods, periods of rapid climate change, 
with variations in effective moisture. 
In the time period covered by the ancestral Caddo sites discussed below—ca. A.D. 600 to A.D. 1775—
Lohse et al. (2014a, 2014b) have identi?ed through the direct dating of bison remains two periods where 
bison were present in the nearby Central Texas region: A.D. 1300–1420 and A.D. 1565–1750 (Central Texas 
is likely where Caddo hunters would have been able to ?nd bison at certain times, or at least would have 
been able to obtain bison products of native Central Texans; see Creel [1991].). Archaeological evidence 
from Caddo sites indicate that they were obtaining bison products during both periods, as well as during 
pre–A.D. 1200 times, perhaps through trade networks that extended to the north among Caddo peoples 
living in eastern Oklahoma, where these peoples had more direct access to bison at different times. 
SITES
There are a number of East Texas and Northwest Louisiana sites occupied by ancestral Caddo groups that 
have bison bone remains and tools, as well as a few ornaments of bison bone, although in a few instances the 
identi?cations are problematic. These sites are found in the Pineywoods, Post Oak Savannah, and Blackland 
Prairie habitats in the region (Figure 1). In this article, I discuss these sites by river basin, providing 
information on the number and kind of bison remains found on East Texas and Northwest Louisiana Caddo 
sites, as well as their likely age. None of the bison remains from these Caddo sites have been directly dated 
by radiocarbon methods. Without the direct dating of bison remains, conclusions regarding bison presence 
in the Caddo area of East Texas are based only on association with other archaeological remains, such as 
temporally diagnostic ceramic vessels with distinctive decorative motifs whose ages have been established 
within broad temporal parameters, and this kind of association is less preferable than direct dating of bison 
remains to establish their precise temporal contexts on sites.
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Red River Basin
Caddo sites with bison bones are found in both the East Texas and Northwest Louisiana parts of the Red 
River basin. According to Schambach (2003:218, see also Neuman 1983), no bison remains have been found 
in any part of Arkansas, and the Red River basin in Arkansas “contains no good bison habitat.” These sites in 
East Texas and Northwest Louisiana in the Red River basin range in age from as early as the Middle Caddo 
period (ca. A.D. 1200–1400) to as late as ca. A.D. 1750. 
Figure 1. Locations of sites where bison remains and/or tools or ornaments have been recovered in 
East Texas Caddo sites: 1, Belcher; 2, McLelland; 3, Roseborough Lake; 4, Womack; 5, Sanders; 6, 
Sam Kaufman; 7, Cooper Lake sites (Spike, Hurricane Hill, and Peerless Bottoms); 8, Tuinier Farm, 
Watkins, and Anglin; 9, 41MX5; 10, Lake Gilmer sites; 11, Gilbert; 12, Oak Hill Village; 13, Pine Tree 
Mound; 14, Alcoa #1; 15, Jim P. Allen; 16, Deshazo; 17, Tallow Grove; 18, Tyson.
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Roseborough Lake (41BW5)
Bison–sized animal bone, including molar, radius, and rib pieces, have been recovered from early to mid–18th 
century Nasoni Caddo archaeological deposits at the Roseborough Lake site on the Red River (Yates 1986:Table 
III.1). Yates (1986:125) concluded that “small herds of bison would have wintered nearby, but may have been too 
far to ef?ciently exploit or too far to bring back a carcass that would leave osteological evidence.”
Womack (41LR1)
One disturbed burial at the Womack site on the Red River had a bison scapula hoe in association. 
Womack Engraved vessels in this burial indicate that it was occupied between ca. A.D. 1700–1730 (see 
Harris et al. 1965; Perttula 2015a).
Sanders (41LR2)
A number of bison scapula hoes and hoe fragments were recovered by University of Texas archaeologists 
in midden deposits between the two mounds and in Mound No. 1 (the burial mound) at the Sanders site 
(Jackson et al. 2000:34). Krieger (1946:183) indicates that this includes 18 hoes and hoe blades. 
The archaeological deposits at the site are not well–dated, but one radiocarbon date has been recently 
obtained on deer bone from midden deposits. A deer phalange has a conventional radiocarbon age of 374 
+ 24 years B.P. (A.D. 1552–1600). The 2 sigma calibrated age range of this date is A.D. 1448–1631, with 
a median calibrated age of A.D. 1503. At 2 sigma, the age range probabilities are A.D. 1448–1524 (63 
percent) and A.D. 1572–1631 (32 percent). This 16th to possible early 17th century calibrated date from the 
Sanders site is not inconsistent with the nature of the archeological record known from the site (Krieger 
1946; Perttula et al. 2015a).
Several Middle Caddo period (ca. A.D. 1100–1300, although the Sanders phase is not well dated) burials 
in Mound No. 1 also had bison scapula hoe funerary offerings, including Burials 7 (Individual A), 14, and 20 
(Individual 3). Jackson et al. (2000:32) and Krieger (1946:184) noted that collectors had previously found 
two other such hoe from excavated burials at the Sanders site.
The National Museum of Natural History collections from the Sanders site has a notched bison bone rib 
and two bison scapula hoe fragments (Perttula et al. 2015a:Figure 45e). These were apparently collected from 
village archaeological deposits, which include ca. A.D. 1100–1300 and ca. A.D. 1680–1730 components.
Roitsch (41RR16)
Excavations in the McCurtain phase (ca. A.D. 1400–1680) archaeological deposits at the Roitsch site 
recovered two animal bones from very large mammals, cf. Bos/Bison (Yates 2008:Table 47). Radiocarbon 
dates from the site from this component date the occupation from the early 15th century to the early 17th 
century A.D., though the recovery of glass beads from several burials indicate that the occupation continued to 
at least ca. A.D. 1700–1730. Excavations in a cemetery area along the banks of Red River recovered a bison 
bone leg bone and two bison rib tools from a burial that dates to the late 17th century–early 18th century, based 
on the recovery of a Keno Trailed, var. Phillips bowl among the funerary offerings (Perttula et al. 2012).
Belcher (16CD13)
Although not in East Texas, the Middle to Late Caddo period Belcher site on the Red River in Northwest 
Louisiana had “cow or bison, one metacarpal and two phalanges” (Webb 1959:180) in the Mound B deposits. 
However, Webb (1959:180–181) also commented on “the absence of bison bones…Evidently the hunting of 
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these animals was not part of this village’s economy or customs, or bison were absent from this area during 
the period of occupation. This absence has been noted from other sites in this area.”
McLelland (16BO236)
A single bison right ulna shaft fragment was found in Structure 1 excavations at the McLelland site 
along the Red River in Northwest Louisiana (Kelley 1997:104 and Table 22). This Caddo site was occupied 
from ca. A.D. 1650–1710.
Sulphur River Basin
The Sulphur River basin Caddo sites with bison remains include three sites in the upper Sulphur River 
basin at Cooper Lake, another three sites along a tributary to White Oak Creek in the upper part of the 
basin, and one site in the middle part of the Sulphur River basin. The earliest evidence of bison use in East 
Texas—ca. A.D. 600–800—is in one of the Cooper Lake sites, and another site at Cooper Lake has bison in 
an archaeological deposit that dates from ca. A.D. 1000–1200. The other ?ve sites with bison remains date 
to the Late Caddo period, between ca. A.D. 1430–1680.
Spike (41DT16)
Yates (1993:325 and Table 51) reports the presence of three bison bones (three pieces of tooth enamel) 
in Analysis Unit 3 archaeological deposits at the Spike site at Cooper Reservoir in the upper Sulphur River 
basin. Henderson (1978:78) had previously noted a bison or cow phalanx from test excavations at the site. 
Fields et al. (1993:92) suggest that Analysis Unit 3 dates to ca. A.D. 600–800.
Hurricane Hill (41HP106)
The Hurricane Hill site is a multi–component prehistoric site on an upland landform overlooking the 
South Sulphur River at Cooper Lake (Perttula 1999). Four very large artiodactyla bones (possibly from 
bos/bison or elk) were recovered in the excavations (Yates 1999:Table 13–1), although Yates (1999:348) 
concluded that there was no bison bones identi?ed, and overall grasslands animals were rare. Yates (1999) 
did not indicate the spatial or temporal contexts of these few bones, but about 90 percent of the recovered 
identi?ed fauna from the site came from the North rise, and the predominant occupation there was during 
the Early Caddo period (ca. A.D. 1000–1200).
Peerless Bottoms (41HP175)
Only two bison or possible bison (i.e., cow/bison/elk) bones have been found at the Peerless Bottoms 
site (Yates 1993:330 and Table 53). The Caddo occupation at the site dates to the latter half of the 15th 
century A.D. (Fields et al. 1993:177; Fields et al. 1997).
Tuinier Farm (41HP237)
The Tuinier Farm site is one of three Late Caddo period Titus phase settlements in the Stouts Creek 
valley in the upper Sulphur River basin (Perttula 2009a) that have bison remains; the others are Watkins 
(41HP238) and Anglin (41HP240). They are situated in the modern–day Post Oak Savannah. The material 
culture remains found at the three sites indicates they date from ca. A.D. 1550–1680.
The Tuinier Farm site had one bison bone from midden deposits (Schniebs 2009:Table 21). The bone is 
an incisor with a drilled hole (Schniebs 2009:Figure 59b), and may have been worn as a pendant.
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Watkins (41HP238)
The one bison bone at the Late Caddo period Watkins site is also an drilled incisor (Schniebs 2009:73 
and Figure 59d).
Anglin (41HP240)
Midden deposits at the Anglin site contain bison remains: 16 individual specimens and one minimum 
number of individuals (Schniebs 2009:Table 21); two of the pieces are burned (Schniebs 2009:Table 23). The 
remains include two drilled incisors (Schniebs 2009:Figure 59e–f) and a number of post–cranial elements.
41MX5
A single very–large sized mammal bone, possibly from one bison, was found in the ca. 15th century 
archaeological deposits at 41MX5 in the mid–Sulphur River basin (Brewington et al. 1995:Table 34). 
Acceptable calibrated radiocarbon dates from the site have ranges between A.D. 1331–1487 and A.D. 1417–
1465 (Brewington et al. 1995:Table 45).
Big Cypress Creek Basin
All three of the Caddo sites with bison remains in the Big Cypress Creek basin are from sites investigated 
at Lake Gilmer in the Little Cypress Creek drainage (see Figure 1). The Lasco (41UR106) and Kelsey Creek 
(41UR118) sites have primarily Late Caddo period components (post–A.D. 1450), while both Middle Caddo 
period (ca. A.D. 1200–1450) and Late Caddo components are present in different blocks at the Rookery 
Ridge site (41UR133).
Lasco (41UR106)
There are two bison bones from the ca. A.D. 1450–1550 Titus phase component at the Lasco site 
(41UR106), probably from one juvenile individual. One of the bones, a calcaneum fragment, has a cut mark 
on it (Parsons 2011:Appendix B).
Kelsey Creek Dam (41UR118)
Although Parsons (2011:Appendix B) indicated that bison remains were recovered at the Kelsey Creek 
dam site, he provides no information on the number of such remains or their intra–site context. Most of the 
bone from the site came from excavations associated with Features 1 and 2, which were small pits with 
well–preserved faunal remains.
Calibrated radiocarbon dates from the site are A.D. 1460–1700 (2 sigma, 70.4 percent), A.D. 1420–1645 
(2 sigma), and A.D. 1400–1520 (88.0 percent). The 95 percent probability age ranges overlap between A.D. 
1460–1530 and A.D. 1590–1630 (Parsons 2011). The A.D. 1460–1530 age range for any bison remains from 
the site conforms most reasonably to the recovered Titus phase artifacts found there.
Rookery Ridge (41UR133)
The bison bone (the exact number of bison in the faunal assemblage is not provided) from the Rookery 
Ridge site is from Block S (Parsons 2011:Table B.2). This occupation is apparently of Middle Caddo period 
age. The one reasonable calibrated radiocarbon dates from this area of the site is A.D. 1280–1400.
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Sabine River Basin
Five different sites in the upper and mid–Sabine River basin have bison remains (see Figure 1). These 
are from ancestral Caddo deposits that date as early as ca. A.D. 1150–1300, and the occupations date as well 
to the Late Caddo and Historic Caddo periods, from ca. A.D. 1626–1691 and ca. A.D. 1750–1775.
Gilbert (41RA13)
The Gilbert site is a historic Caddo settlement principally occupied from ca. A.D. 1750–1775 in the 
Lake Fork Creek valley in the upper Sabine River basin (Jelks 1967:244). Bison bone remains (n=9 NISP 
and four MNI, Lorrain 1967a:Table 11) were recovered from six different midden features on the western 
part of the site (Jelks 1967:Figure 1); almost 90 percent of the animal bones from the site were those of 
white–tailed deer. One of the bones is an incisor with a hole drilled through the root portion of the tooth 
(Lorrain 1967b:212)—similar to previously mentioned bison tooth ornaments from several post–A.D. 1550 
Caddo sites in the upper Sulphur River basin, and another is a bison scapula hoe from the Feature 4 midden 
deposit (Lorrain 1967b:Figure 75h).
Oak Hill Village (41RK214)
The Oak Hill Village site is a large ca. A.D. 1150–1400 Caddo village on a tributary of the Sabine River 
(Rogers and Perttula 2004). A mandibular fragment from a single bison is present in the Area A faunal 
remains from the site (Nash et al. 2004:323 and Table 84). This area was occupied primarily between A.D. 
1150–1300 (Rogers and Perttula 2004:Figure 110).
Pine Tree (41HS15)
A single deer/bison–sized mammal bone was recovered in Feature 2.068 in Area 2N excavations at the 
Pine Tree Mound site in the mid–Sabine River basin (Fields and Gadus 2012:847). This is one of the many 
village areas in this large mound and village site investigated by Fields and Gadus (2012:Figure 2.3). Feature 
2.068 is a large pit with more than 800 faunal remains (Fields and Gadus 2012:203–207 and Table 4.6). 
One radiocarbon date from this feature has 2 sigma calibrated age ranges of A.D. 1626–1691 (40 percent 
probability) and A.D. 1728–1811 (41 percent probability) (Fields and Gadus 2012:Table 4.13); the A.D. 
1626–1691 age range is most reasonable given the associated artifacts found in the ?ll of the large pit.
Earl Jones Farm (41WD3)
The Earl Jones Farm site is a Late Caddo period Titus phase (ca. A.D. 1430–1550) habitation site along 
a tributary stream in the Lake Fork Creek basin, in the upper Sabine River basin, of the East Texas Post 
Oak Savannah (Perttula 2015b). Among the animal bones recovered in the midden mound at the site is one 
possible bison toe bone (1986 Texas Archeological Research Laboratory inventory sheets).
L. L. Winterbauer (41WD6)
The L. L. Winterbauer site (41WD6) is an ancestral Caddo habitation site in the Lake Fork Creek basin 
in the Post Oak Savannah of East Texas (Perttula 2015c). It is situated along a small tributary stream that 
?ows west into Lake Fork Creek, itself a tributary to the Sabine River. The recovered artifacts from the 
investigations of the Winterbauer site indicate that the site was occupied during the Late Caddo period Titus 
phase, dated generally between ca. A.D. 1430–1550. Among the recovered animal bones from the site are 
two possible bison bones: a long bone fragment and a mandible of a juvenile.
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Neches River Basin
Two Caddo sites in the upper Neches River basin have bison remains, either from midden or burial 
contexts. Bison occurs in archaeological deposits at the sites that date to either the early 15th century or from 
ca. A.D. 1680–1730.
Alcoa #1 (41AN87)
The Alcoa #1 site is on Mound Prairie Creek in the upper Neches River basin. It is a single component 
15th century A.D. Frankston phase Caddo site. Calibrated radiocarbon dates obtained from charred 
nutshells from 30–40 cm bs and 50–60 cm bs in midden deposits are: A.D. 1380–1514 (2 sigma, 75 percent 
probability) and AD 1294–1437 (2 sigma, 95.4 percent probability), respectively. Calibrated intercepts of 
the two radiocarbon age ranges are A.D. 1426 and A.D. 1407 (level 6), suggesting an occupation that began 
in the early 15th century A.D. (Perttula 2009b). Bison remains were recovered at the base of the midden 
deposits (Amick et al. 1991).
Jim P. Allen (41CE12)
A modi?ed bison bone was recovered as a funerary offering in burial AH–7 at the Jim P. Allen site in 
the upper Neches River basin. The Caddo cemetery at the site dates to ca. A.D. 1680–1730, during the early 
part of the Allen phase.
Angelina River Basin
The three Caddo sites with bison remains in the Angelina River basin are on tributaries, namely Bayou 
Loco and Naconiche Creek, of either the Angelina River or Attoyac Bayou. Bison occurs in archaeological 
deposits that date from ca. A.D. 1300–1480 and ca. A.D. 1700–1730.
Deshazo (41NA27)
Bison/Bos remains were found on the surface in Area F (n=1) of the Deshazo as well as in Unit 2 
excavations in the habitation deposits at the Historic Caddo Deshazo site on Bayou Loco in the Angelina 
River basin (Henderson 1982:Table 19). The Deshazo site was occupied between ca. A.D. 1700–1730 (Story 
1982). None of these Bison/Bos remains were “positively identi?able” as bison (Henderson 1982:150). 
Henderson (1982:150) suggests that the absence of bison at the site was the result of the fact that:
the bones of the butchered animals were not brought back to the site. Ethnohistoric accounts 
refer to the butchering of bison at the kill site, where the meat was then deboned, dried, and 
cut into strips for transportation back to the village.
Tallow Grove (41NA231)
A large faunal assemblage was recovered in excavations at the Tallow Grove site (n=11,634) (Schniebs 
2008:Table 10–1). Among these is one very large mammal bone (1 MNI), probably from a bison. This site 
was primarily occupied between ca. A.D. 1300–1480 (Perttula 2008).
Tyson (41SY92)
The Tyson site is on an alluvial terrace overlooking the con?uence of Attoyac Bayou and Naconiche 
Creek in the Angelina River basin. This settlement likely dates from ca. A.D. 1390–1440. An analysis of a 
sample of the recovered faunal remains identi?ed one cf. Bison bison bone (middle phalange) from Feature 
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3 (Tom Middlebrook, November 1, 2014 personal communication; Shaffer n.d.). The one bone had been 
burned and spirally fractured. Feature 3 is one of two juvenile burials excavated in the area of a Caddo 
structure at the site (Middlebrook 2014).
Trinity River Basin
Although just outside of the East Texas ancestral Caddo culture area, the Winston site (41HE245) on the 
Trinity River in the Post Oak Savanna has two bison bone elements (Richner and Bagot 1978:161). These 
bison bones were in a lower buried shell lens that merged with an upper shell lens that contained arrow 
points, dart points and nine ceramic sherds. It is likely that these bison bones date after ca. A.D. 700, when 
arrow points began to be manufactured in the region and the use of ceramic vessels began to intensify.
Another site on the Trinity River in the Post Oak Savannah, the Wright Creek site (41HO341) has a toe 
bone that is bison–sized. This bone came from a pre–A.D. 700 Woodland period context (Perttula et al. 2015).
Temporal Contexts
The 26 ancestral Caddo sites discussed herein have archaeological deposits that contain bison bones, 
tools, or ornaments that range in age from as early as ca. A.D. 600–800 to as late as ca. A.D. 1775 (Table 1). 
These age estimates for the occurrence of bison bones on Caddo sites in East Texas and Northwest Louisiana 
are based on archaeological association (i.e., the association between the bison bones and temporally 
diagnostic artifacts) as well as radiocarbon dates from archaeological deposits, not on the direct dating of 
bison remains (c. Lohse et al. 2014a, 2014b).
Table 1. Temporal association of bison remains in East Texas and Northwest Louisiana ancestral 
Caddo sites.
Temporal intervals East Texas Northwest Louisiana
Woodland period
A.D. 600–800 1 site –
Early to Middle Caddo period
A.D. 1000–1200 1 site –
A.D. 1150–1300 1 site –
A.D. 1200–1400 2 sites –
Middle Caddo to early Late
  Caddo period
A.D. 1300–1480 1 site –
A.D. 1390–1440 1 site
Late Caddo period
ca. A.D. 1430–1680 1 site –
ca. A.D. 1430–1500 3 sites –
ca. A.D. 1450–1550 4 sites –
ca. A.D. 1500–1680 – 1 site
ca. A.D. 1550–1680 3 sites –
ca. A.D. 1626–1691 1 site –
Late Caddo to Historic Caddo period
A.D. 1650–1710 – 1 site
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Table 1. Temporal association of bison remains in East Texas and Northwest Louisiana ancestral 
Caddo sites, cont.
Temporal intervals East Texas Northwest Louisiana
Historic Caddo period
A.D. 1680–1730 1 site –
A.D. 1700–1750 3 sites –
A.D. 1750–1775 1 site –
There is a ca. 200 year hiatus between the one Late Woodland site with bison in the upper Sulphur River 
basin and the occurrence of bison again in Caddo sites in East Texas (see Table 1). Only four of the 24 East 
Texas Caddo sites with bison (16.7 percent) were occupied between ca. A.D. 1000–1400, and two other sites 
(in the Angelina River basin) were occupied between ca. A.D. 1300–1480 and ca. A.D. 1390–1440.
Bison remains are much more common in Caddo sites in East Texas after ca. A.D. 1430 (see Table 1). 
Seven sites (29 percent), were occupied between ca. A.D. 1430–1550,  based both on radiocarbon dating 
of archaeological deposits as well as the associated temporally diagnostic material culture remains, and 
another four sites (16.7 percent) were occupied between ca. A.D. 1550–1690. One other Late Caddo site in 
East Texas with bison has only broader temporal estimates, unfortunately: being occupied between ca. A.D. 
1430–1680. This period is also the time when Caddo pottery is more common in areas of Central and East 
Central Texas where Caddo groups were hunting bison (Creel et al. 2013:74).
In the historic Caddo period, four of the East Texas sites with bison bones (16.7 percent) were occupied 
between ca. A.D. 1680–1750. The last of the known Caddo sites in East Texas with bison bones was occupied 
between ca. A.D. 1750–1775 (see Table 1).
The two Northwest Louisiana sites with bison remains date between ca. A.D. 1500–1710 (see Table 1). These 
were relatively wet years, except for a major droughty period between A.D. 1564–1573 (Cook et al. n.d.).
Environmental Contexts
Droughts are not uncommon in the region in modern times, and dendrochronological analysis suggests 
there were numerous wet and dry spells between ca. A.D. 1000–1700, just as there were between 5000–1000 
years ago. Some of the worst droughts may have occurred around A.D. 1555, 1570, 1595, and 1670, and 
the period between A.D. 1549–1577, or A.D. 1564–1573, has been suggested to have been years when the 
worse droughts occurred in the past 450 years (Cook et al. n.d.; Stahle et al. 1985), at least in parts of the 
mid–continent. Another severe droughty period appears to have taken place between about A.D. 1440–1475.
 
Fields and Gadus’ (2012:Figure 1.6) review of a broad–ranging data base on droughts in this part of 
Northeast Texas—and their severity based on the Palmer Drought Severity Index—indicates that the worst 
droughts took place in the A.D. 1440s–1450s and the A.D. 1560s; the A.D. 1440s–1450s drought had the 
worst drought severity index. Other signi?cant periods of drought (listed from severe to less severe) occurred 
in the A.D. 1340s–1350s, A.D. 1640s, A.D. 1360s–1380s, ca. A.D. 1510, the A.D. 1760s–1770, ca. A.D. 
1530, and the A.D. 1720s. Caddo sites occupied during some of these droughty periods, particularly those 
after A.D. 1400, have evidence that the site occupants were procuring bison products.
More detailed dendrochronological analyses from bald cypress tree–ring chronologies on spring rainfall 
between A.D. 1002–1815 from Big Cypress State Park in northwestern Louisiana (Stahle and Cleaveland 
1995) indicate the wettest years were between A.D. 1053–1057, 1168–1176, 1178–1180, 1265–1268, 1323–
1328, 1553–1555, 1584–1586, 1718–1719, 1797–1800, and 1810–1812 (Figure 2 and Table 2). The wetter 
rainfall conditions would also likely have led to an increase in the extent of swamp and wetland habitats 
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in the major stream basins, and a concomitant expansion in the carrying capacity of woodland plants and 
animals in the area. In historic times—after ca. 1650—the wettest interval occurred between 1797–1815. 
Bison were likely being exploited by Caddo groups during some of these wetter periods as well, especially 
wetter periods after the mid–A.D. 1200s.
Table 2. Climatic Conditions between A.D. 1014–1699 based on the 1000 year dendrochronological 
record from Big Cypress State Park in northwestern Louisiana. 
Drier Periods Mean tree–ring width Wetter periods Mean tree–
(A.D.)  (A.D.) Ring width
1014–1016 462
1044–1045 568
  1053–1056  1823
  1165–1180  2005
1215–1217 520
1233–1234 512
  1265–1280  1745
1293–1294 376
1312–1313 507
  1323–1328  1803
  1357–1359  1577
3178–1379 463
  1391–1398  1554
  1428–1429  1660
  1438–1440  1610
1446–1447 285
1455–1460 380
1472–1473 556
  1483–1487  1529
1529–1533 466
  1540–1541  1571
  1553–1555  1790
  1577–1578  1975
  1580–1581  1589
  1584–1586  1675
  1610–1615  1887
1653–1655 426
1697–1699 476
Note: the driest years have mean standard tree–ring indices of less than 560, while the wetter years have stan-
dard tree–ring indices greater than 1400.
On the other hand, the driest years in prehistoric and early historic times in East Texas—between A.D. 
1014–1016, 1215–1217, 1444–1447, 1455–1460, 1529–1533, 1653–1655, 1697–1699, 1841–1846, and 
1855–1860—may well have led to stressed food supplies or different options in food procurement, such 
as the acquisition of bison products from neighboring hunter–gatherer groups living in the Brazos and 
Colorado River basins (e.g., Lohse 2014a, 2014b) to the west of East Texas. The drier periods did not 
in?uence the character of Caddo settlement systems, which remained dispersed throughout the prehistoric 
and early historic periods, but it did in?uence their distribution across the landscape, as Caddo agricultural 
populations began to concentrate in the Pineywoods and along certain major streams (i.e., the Red, the lower 
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Sulphur, the middle Sabine, and certain parts of the Neches–Angelina river basins). Caddo sites in all these 
areas were obtaining small amounts of bison products during these years.
The very dry years between A.D. 1444 and 1460 correlate well with the grass spike/drier episode noted 
by Bousman (1998) from the Weakly Bog pollen record. These more signi?cant droughts probably affected 
the relative quantity of animal and plant foods in ?oodplain and upland forested habitats. By A.D. 1444, 
droughty conditions ensued for much of the next 16 years (until A.D. 1460). During this time it was generally 
drier and colder, with much drier and colder climatic minima at ca. 500 (Sporer Minima) and 300 years ago 
(Maunder Minima) as identi?ed by changes in reconstructed solar radiation (Bradley et al. 2003:Figure 
6–13) (Figure 3a). There were mesic (warmer and wetter) intervals particularly after 410 years ago (see 
Table 2), but the driest conditions during this period (and indeed over the last 1000 years) occurred between 
A.D. 1446–1460. Very droughty years between 1841–1846 correlate closely with the ?nal abandonment of 
East Texas by the Caddo. 
For the period of wet and dry spells from ca. A.D. 1000–1650, the wetter years (>1400 standard ring 
width indices [sri]) were more than two times as frequent as the driest and droughty (<560 sri) years (see 
Figure 2). After ca. A.D. 1430, the wetter years occurred less often, some 55 percent less between A.D. 
1600–1700 than was the case in the ca. A.D. 1200–1400 period. In historic times, the wettest but also most 
equitable interval was between A.D. 1792–1826, with the wetter years eight times more common than the 
very dry and droughty years. Conversely, in the period between A.D. 1827–1861, the very dry and droughty 
years outnumbered the very wet years by a ratio of 9:1. These very different paleoenvironmental conditions 
over long periods of time likely played an important role in East Texas in human adaptations and the episodic 
occurrence of bison in and in areas near East Texas.
Figure 2. Tree–ring sequence, Big Cypress State Park, Louisiana, A.D. 997–1651.
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Figure 3. Changes in atmospheric delta C14 and climatic minima: a, 3000 years B.P. to the present.
Figure 3. Changes in atmospheric delta C14 and climatic minima: b, climatic minima and the 
occurrence of bison in Central Texas sites.
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The mean temperature reconstructions indicate that there has been a general decline in temperature 
from about A.D. 1000 (if not earlier) to about A.D. 1900, with a rapid warming after that time. Crowley’s 
(2000) studies suggest that prior to A.D. 1850, decadal–scale changes in temperature variation are due to low 
frequency changes in solar irradiance and pulses in volcanism that served as climatic forcing mechanisms. 
The 11th and 12th centuries were warm, and the 13th century was a time of temperature ?uctuations, as was 
the 14th century and much of the 15th century. Some of the coldest reconstructed temperatures occurred 
around the mid–14th century (perhaps during the Wolf Minima), as well as in the mid–15th century, and much 
of the 17th century was cool (Figure 4). Otherwise, much of the period between ca. A.D. 1300 and 1580 
was relatively warm. After A.D. 1700, temperatures warmed again, until a period of abrupt cooling in the 
early part of the 19th century. Other reconstructions of past temperature variability over the last 1000 years 
suggests that the 17th century was even colder than previously thought, and much of the 12th, 13th, and 14th 
centuries were cool (Esper et al. 2002; Mann 2002).
Because bison occurs more commonly on Caddo sites dating after ca. A.D. 1430, what were climatic 
conditions like during that time? From trends in tree ring width and reconstructed mean temperature 
variation, six alternating droughty and mesic periods have been de?ned between A.D. 1430 and 1680 in the 
East Texas region (Table 3). The droughty periods date from A.D. 1430 to 1476 (during the Sporer Minima), 
A.D. 1525 to 1538, and from A.D. 1573 to 1602, and the generally warmer and wetter periods date from 
A.D. 1477 through 1524, A.D. 1539 through 1572, and from A.D. 1603 through 1670+. After A.D. 1670, the 
period from A.D. 1671 to 1676 was relatively dry and cool.
Figure 3. Changes in atmospheric delta C14 and climatic minima: c, climatic minima and the occurrence 
of bison in Caddo sites.
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Figure 4. Reconstructed temperature variation, A.D. 1000–2000, after Mann et al. (1998) and Crowley 
(2000). 
Table 3. Reconstructed Climatic Episodes, A.D. 1430–1680.
Climatic Episode Droughty periods Mean Tree–Ring Mesic
  Width in droughty periods 
  Periods
A.D. 1430–1476 X 370.5 (1444–1447)
  380.5 (1455–1460)
  556.0 (1472–1473)
A.D. 1477–1524   X
A.D. 1525–1538 X 466.0 (1525–1538)
A.D. 1539–1572   X
A.D. 1573–1602 X 304.0 (1573–1574)
  487.5 (1597–1598)
A.D. 1603–1660+  425.7 (1651–1655) X
Note: the lower the mean tree–ring width, the drier the climate. A mean standard ring width of 1000 represents 
an equitable climate and average growing and moisture conditions.
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Based on mean tree–ring widths in the three principal droughty climatic episodes, the most sustained 
and persistent period of drought was in the A.D. 1430 to 1476 climatic episode (see Table 3). The three peaks 
of drought conditions in A.D. 1444 to 1447, 1455 to 1460, and in 1472 to 1473 had mean tree ring widths of 
only 370.5–556.0, between 40–60 percent lower than in times of an equitable climate and average growing 
and moisture conditions. The A.D. 1455 through 1460 drought was also a notably colder era.
The other two droughty climatic episodes were also very dry (with mean tree–ring widths ranging 
between 304 and 487.5), some 50 to 70 percent lower than in average climatic conditions. These drier and 
colder drought periods, and the four–year drought (A.D. 1651 to 1655) during the last mesic period, did 
not generally last as long as the cold and dry pulses during the A.D. 1430 to 1476 period. While the A.D. 
1525 through 1538 droughty period was quite dry, it was nowhere as severe a drought as the drought in the 
mid–16th century that Stahle et al. (2000:121) consider the “most severe prolonged drought over much of 
North America for at least the last 500 years.”  This period of persistent drought occurred between about 
A.D. 1560 to 1590 in parts of Texas and between A.D. 1540 and 1580 in northern Mexico, with the worst 
years in the mid–1570s in Texas—apparently indicated by the two very dry years in 1573 and 1574—with 
very low summer precipitation. Reconstruction of the spatial extent of this mid–16th mega–drought by Cook 
et al. (1999, n.d.) suggests its effects were more severe from southern Texas to the panhandle of Texas, and 
then north and west into the southwestern U.S., and were less intensely felt in the Caddo area.
In Central Texas after ca. 3000 years B.P., bison remains are found on sites that date to times of climatic 
minima (see Figure 3b). To summarize the occurrence of bison on Caddo sites relative to broad–scale 
environmental changes, it also appears to be the case that bison remains are found on Caddo sites in East 
Texas and Northwest Louisiana during times of climatic minima, as most of them were occupied at the 
time of the Wolf (ca. A.D. 1250 midpoint), Sporer (ca. A.D. 1450 midpoint), or Maunder (ca. A.D 1700 
midpoints) minima (see Figure 3c). Comparing tree ring and temperature variation data to the occurrence 
of bison remains on ancestral Caddo sites, these sites were occupied during both dry and mesic intervals, 
with ?uctuating temperatures; the coolest periods were in the mid–15th and late 17th–early 18th centuries 
A.D. (see Figure 4), times when bison remains were most commonly found on East Texas and Northwest 
Louisiana Caddo sites.
Historic Accounts
Finally, historic records concerning the Caddo exploitation of bison are illuminating. For instance, 
various Spanish accounts indicate that from the 1690s to the mid–18th centuries, if not earlier as well as later, 
East Texas Caddo groups had been hunting bison herds between the Trinity and Colorado rivers in prairie 
habitats (Foster 1995:40, 112). Fray Casanas, who lived among the Hasinai Caddo groups in East Texas 
in 1690, noted that the Caddo men traveled west (to the Brazos and Colorado River basins) to hunt bison 
(Casanas 1968:44; Creel et al. 2013:75). According to Foster (1998:193, fn4) “there was no report of bison 
east of the Trinity by any seventeenth– or eighteenth–century Spanish expedition diarist.” 
 The cooler and wetter climates at that time period created vegetation conditions “suf?cient to 
sustain sizeable herds of the large animals” (Foster 1995:236). In 1768, Solis noted that bison herds were not 
found east of the Trinity River, but were near the Navasota River, more than 40 km west of the Trinity (Kress 
1931:59–60). Earlier, Nasoni Caddo hunters from Red River communities had taken 46 bison during a two–
week hunt in 1719 north of the Red River in the Kiamichi River valley in southeastern Oklahoma (Smith 
1959:382); this is during the Maunder climatic minima. In later historic times among the Kadohadacho, 
namely in the early 19th century (before 1830), bison were noted to occur in large herds in the Bodcau Prairie 
in the Red River basin in Northwestern Louisiana (Webb 1959:10); this is in the Dalton Minima (ca. A.D. 
1820 midpoint).
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SUMMARY AND CONCLUSIONS
Bison remains have been recovered and identi?ed on 26 ancestral Caddo sites in the East Texas and 
Northwest Louisiana regions. The distribution of bison remains both temporally and spatially across the 
region provides evidence that bison herds were episodically present in grassland habitats that could be 
reached by pre–horse Caddo peoples. They also provide direct evidence that certain Caddo communities 
procured bison at different speci?c times, most notably after ca. A.D. 1430/1450, but also at different times 
from as early as ca. A.D. 600–800 to ca. A.D. 1775; the Caddo peoples had horses at this late date.  
There is one Late Woodland site (occupied ca. A.D. 600–800) with bison in the upper Sulphur River 
basin. Only four of the 24 East Texas Caddo sites with bison were occupied between ca. A.D. 1000–1400, 
and two other sites were occupied between ca. A.D. 1300–1480 and ca. A.D. 1390–1440.
Bison remains are common in Caddo sites in East Texas only after ca. A.D. 1430. Seven sites were 
occupied between ca. A.D. 1430–1550, and another four sites were occupied between ca. A.D. 1550–1690. 
This period of time is also when Caddo pottery is more commonly found in areas of Central and East Central 
Texas where Caddo groups were hunting bison (Creel et al. 2013:74). In the historic Caddo period, four of 
the East Texas sites with bison bones were occupied between ca. A.D. 1680–1750. The last of the known 
Caddo sites in East Texas with bison bones was occupied between ca. A.D. 1750–1775. The two Northwest 
Louisiana sites with bison remains date between ca. A.D. 1500–1710. These were relatively wet years.
Paleoenvironmental conditions in the general region during the ancestral Caddo occupation suggests 
that the presence of bison occurred during periods favorable to grassland forage. Isotopic reconstructions 
also suggest that bison herds that could have been hunted by Caddo peoples in Central Texas were present 
during colder periods, periods of rapid climate change, with variations in effective moisture. Bison remains 
are found on Caddo sites in East Texas and Northwest Louisiana during times of climatic minima, at ca. 
A.D. 1250, ca. A.D. 1450, and ca. A.D 1700. Tree ring and temperature variation indicates these periods 
were either dry or mesic intervals, with ?uctuating temperatures; the coolest periods were in the mid–15th 
and late 17th–early 18th centuries A.D., which were times when bison remains are most commonly found 
on East Texas and Northwest Louisiana Caddo sites.
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